Background: This study aims to: (1) examine rates of obesity and physical health complaints among 911 telecommunicators; and (2) document the role of emotion dysregulation, psychological inflexibility, duty-related distress and dissociation, and psychopathology in predicting obesity and physical health complaints in this population. Methods: The sample consisted of 911 telecommunicators from across the country (N ¼ 758). Participants completed an online survey assessing their mental and physical health functioning. Results: A total of 82.5% of the sample reported a body mass index that fell within the overweight or obese category and an average of 17 physical health complaints within the past month. Peritraumatic reactions (distress and dissociation), emotion dysregulation, and psychological inflexibility had effects on physical health largely through psychopathology (alcohol abuse, post-traumatic stress disorder, and depression).
Introduction
Emergency responders provide critical services that are relied upon for the health and safety of the public. These occupations are characterized by routine exposure to psychological stressors, high levels of work demand, and risk for poor mental and physical health [1, 2] . The majority of literature on first responders has focused on police officers, firefighters, and emergency medical technicians. Less is known in regard to the health consequences of work for 911 telecommunicators, a group that sets the emergency responding chain in motion. Telecommunicators are relied upon by the public to assess the nature of the emergency, the type of response needed, and they dispatch appropriate help, all within minutes of answering a call. Although research has recently begun to explore the health impact of this occupation, substantial gaps in the literature exist.
Exposure to occupational stressors has been associated with a range of mental health consequences for first responders. Alcohol abuse, for example, is prevalent among firefighters [3, 4] , police officers [5, 6] , and first responders who were involved in recovery efforts following Hurricane Katrina [7] . Research has also shown enhanced risk for depressive symptoms in firefighters [4, 8] , police officers [9] , and emergency workers responding to Hurricane Katrina [7] and the terrorist attacks of 9/11 [10] . Additionally, there is considerable research documenting an increased risk for posttraumatic stress disorder (PTSD) among first responders [8, 11, 12] . Although limited, research has also provided evidence that the stressors faced by telecommunicators may lead to the development of depressive symptoms and PTSD in this population [13] .
Poor physical health has also been documented among first responders. These occupations are typically associated with nonstandard schedules (i.e., shifts other than 9.00 AM to 5.00 PM) and mandatory overtime [14, 15] . Shift work has been recognized as a risk factor for sleep disruption, metabolic syndrome, cardiovascular disease, and diabetes [9, 16] . Recent research has begun to investigate these associations among first responders, particularly with metabolic syndrome and weight issues. One recent study investigated the prevalence of metabolic syndrome among police officers with varying work schedules. Violanti et al [17] found that 62.2% of the police officers reported at least one component of metabolic syndrome, with reduced high density lipoprotein cholesterol (38.8%), elevated waist circumference (30.6%), and glucose intolerance (21.4%) being the most prevalent individual components. Research on metabolic syndrome among firefighters has found similar rates, with 73% of firefighters in one study reporting at least one component of metabolic syndrome [18] .
Given these findings, it is unsurprising that a high percentage of emergency responders are overweight and/or obese. One recent study found that the prevalence rate of being overweight or obese [using a body mass index (BMI) ! 30 kg/m 2 ] among career (79.5%) and volunteer (78.4%) firefighters was higher than the United States general adult population [19] . Additionally, research has shown high rates of excess weight and elevated cardiovascular risk among emergency responder candidates, including ambulance personnel [2] . To date, no research has examined the prevalence of obesity and physical health complaints among 911 telecommunicators. This gap is particularly important to address given that police officers, firefighters, and ambulance personnel are often more physically active at work than telecommunicators, which may buffer against poor physical health and weight problems.
Notably, pathology such as alcohol abuse, depression, and PTSD have been shown to contribute to many of the negative physical health consequences (i.e., weight problems and physical health complaints) common among first responders. Problematic use or excessive intake of alcohol is associated with increased caloric intake, which has been linked to higher BMI and risk for obesity [20] . There are mixed findings in regard to the relationship between obesity and depression; however, the majority of the research has pointed to a direct relationship between depressive symptoms and obesity [21] . In a large nationally representative survey with police officers, results showed that psychological distress, defined as the presence of depressive symptoms, anxiety symptoms, and/or fatigue, was associated with increased BMI among women officers in general, and among men officers reporting low physical activity [22] . Additionally, in a sample of firefighters, depression was associated with increased alcohol abuse as well as with increased sleep disruptions [4] . Moreover, research has shown that individuals suffering from PTSD have increased resting heart rate, heart rate reactivity, and increased startle response [23] . In a sample of police officers, Violanti et al [24] revealed that police officers with severe symptom levels of PTSD were approximately three times more likely to have metabolic syndrome (prevalence ration ¼ 3.31) in comparison to police officers with low symptom levels. Given the relationship between mental and physical health, it is likely that etiological pathways are shared for first responders.
As research expands on the health outcomes of these occupations, it is important to identify vulnerability factors for first responders. Currently, research has focused primarily on predictors of psychopathology among first responders. Peritraumatic reactions, defined as the reactions during or in the immediate aftermath of trauma exposure, have been especially implicated in risk for posttrauma psychopathology. In fact, peritraumatic dissociation has been identified as the strongest predictor of post-trauma psychopathology (weighted r ¼ 0.35) in a meta-analysis by Ozer et al [25] . Peritraumatic distress also showed a consistent relationship with PTSD symptomatology, with a weighted r ¼ 0.26 [25] . Greater peritraumatic emotional distress and dissociation have been shown to predict depression and PTSD among firefighters, police officers, paramedics, and emergency medical technicians, as well as 911 telecommunicators [11,26À28] . In regard to physical health, both peritraumatic dissociation and distress were found to be associated with somatization symptoms (i.e., physical health complaints) among women police officers [29] . The role of these reactions in physical health outcomes has not yet been explored among 911 telecommunicators.
Recent research has also illustrated the role of two other mechanisms, emotion dysregulation and psychological inflexibility, in psychological and physical health outcomes among individuals exposed to chronic occupational stress and trauma. Emotion dysregulation refers to difficulties in the multidimensional process that involves understanding, accepting, and modulating one's emotions to engage in appropriate goal-directed behaviors in response to environmental demands [30] . Given the emotionally intense and unpredictable nature of emergencies, the significance of one's ability to regulate emotions while at work is salient for first responders. Moreover, emotion regulation skills are implicated in buffering the impact of negative life-events and coping with occupational and environmental stressors. Previous studies have found that emotion dysregulation is associated with greater PTSD symptom severity [31À33], anxiety disorders, depression [34] , and eating pathology [35] .
Psychological flexibility is defined as how an individual adapts to fluctuating situational demands, reconfigures mental resources, shifts perspective, and maintains balance across life domains [36] . Kashdan and Rottenberg [36] refer to psychological flexibility as a key ingredient to overall health. Previous research has shown that inflexibility is associated with a variety of poor health outcomes [37, 38] . Difficulties with emotion regulation, as well as overall psychological inflexibility, may contribute to the poor psychological and physical health consequences of work among emergency responders. However, there has been limited research examining these factors among first responders. In a sample of police officers, Berking et al [39] found that, in comparison to civilians, the officers had difficulties accepting and tolerating negative emotions, engaging in compassionate self-support during distressing situations, and confronting situations that cue negative emotions. To date, no research has explored emotion regulation difficulties or psychological flexibility among telecommunicators.
The current study aimed to address several gaps in the literature surrounding the psychological and physical health of 911 telecommunicators. In a large sample of telecommunicators from across the country, physical health (BMI and physical health complaints) and psychological health (PTSD, depression, alcohol abuse) were assessed. In addition, telecommunicators' peritraumatic reactions (distress and dissociation) in relation to their worst dutyrelated call were measured, as well as their trait level of emotion dysregulation and psychological inflexibility. Using structural equation modeling, two models were posited with the following effects anticipated on the basis of prior research: (1) a significant direct effect of psychological inflexibility and emotion dysregulation on peritraumatic reactions, mental health, and physical health (e.g., BMI and physical health complaints); (2) a significant direct effect of peritraumatic reactions on mental health and physical health (e.g., BMI and physical health complaints); (3) a significant direct effect of mental health on physical health (e.g., BMI and physical health complaints); (4) a significant indirect effect of psychological inflexibility and emotion dysregulation on mental health via peritraumatic reactions; and (5) a significant indirect effect of psychological inflexibility and emotion dysregulation on physical health (e.g., BMI and physical health complaints) through mental health and peritraumatic reactions.
Materials and methods

Participants
Participants were 758 individuals with at least 1 year of experience as a telecommunicator. Ages ranged from 19 to 65 years [mean ¼ 39.75 years, standard deviation (SD) ¼ 9.73]. Consistent with previous samples of telecommunicators [13] , the majority of the sample were women (73.7%) and most individuals identified as European American (88% 
Mental health
The Alcohol Use Disorders Identification Test [41] is a 10-item measure that was used to examine the extent of alcohol use problems. The Alcohol Use Disorders Identification Test has been used previously with police officers [42] . Scoring (a ¼ 0.79) was completed in accordance with the procedures outlined by Babor et al [41] , with higher scores indicating greater alcohol use problems. The Beck Depression Inventory-II (BDI-II) [43] is a widely used measure of depression and was used to assess the severity of depressive symptoms over the past 2 weeks. The BDI has been used in a variety of populations, including police officers [44] and has demonstrated adequate psychometric properties [45] . The BDI-II consists of 21 items that are summed to calculate a total symptom score (a ¼ 0.93), with higher scores indicating greater depression. PTSD symptoms were measured with the PTSD ChecklistdCivilian (PCL-C) [9] . The PCL-C is a 17-item measure that examines PTSD symptom severity in the past month; instructions were modified to specify experiences that occurred at work as a 911 telecommunicator. The PCL-C has been used in a variety of populations and has shown adequate psychometric properties [46] . A total symptom severity score (a ¼ 0.94) was calculated by summing all items, with higher scores indicating greater PTSD symptomatology.
Duty-related experiences
The Peritraumatic Distress Inventory [47] is a 13-item measure used to assess distress associated with an identified "worst" dutyrelated incident. The Peritraumatic Distress Inventory has been used in previous research with 911 telecommunicators [26] . A total score (a ¼ 0.81) was obtained by summing all items; higher scores indicated greater distress. The Peritraumatic Dissociative Experiences Questionnaire [48] is a 10-item measure that examines dissociative symptoms during an identified worst duty-related incident. The Peritraumatic Dissociative Experiences Questionnaire has been used previously with police officers [49] . A total score (a ¼ 0.87) was calculated by summing all items, with higher scores indicating greater peritraumatic dissociation.
Emotion dysregulation
Emotion dysregulation was measured with the Difficulties in Emotion Regulation Scale (DERS) [30] . The DERS is a 36-item measure that is scored by reverse coding 11 negatively keyed items and summing responses. Five subscale scores [i.e., nonacceptance of emotional responses (a ¼ 0.93), difficulties engaging in goal-directed behavior (a ¼ 0.85), impulse control difficulties (a ¼ 0.86), limited access to emotion regulation strategies (a ¼ 0.89), and lack of emotional clarity (a ¼ 0.84)] were obtained to examine different aspects of emotion dysregulation. Adequate psychometric properties of the DERS have been demonstrated in a variety of populations [50] .
Psychological inflexibility
The Acceptance and Action Questionnaire-II [51] is a 7-item measure that was used to assess psychological inflexibility. The Acceptance and Action Questionnaire-II has previously demonstrated adequate psychometric properties [51] . A total score (a ¼ 0.93) was calculated by summing all items, with higher scores indicating greater psychological inflexibility.
Procedure
Participants were recruited via advertisements sent to 911 telecommunication centers across the country, electronic mailing lists, and social media pages. Data collection occurred between June, 2013 and May, 2014. Participants were screened in an online survey to ensure all participants were older than 18 years and had at least 1 year of experience as a telecommunicator. Qualified participants were emailed the questionnaire's web address and unique login information. The informed consent and all questionnaires were completed online. Although completion time varied substantially, it took participants an average of 108 minutes to complete all questionnaires. Upon completion, participants were debriefed. At the end of data collection, 10 $100 cash prizes were drawn and distributed to winning participants. The study was approved by the Institutional Review Board at Northern Illinois University, DeKalb, USA.
Results
As anticipated, the rates of obesity were elevated in this population of emergency responders. In fact, use of a BMI cut-off score of 30 yielded an obesity prevalence rate of 53.4% (n ¼ 405) in the sample. An additional 29.0% (n ¼ 220) fell into the overweight category using a BMI range of 25e30 kg/m 2 , leaving only 17.5%
(n ¼ 133) in the normal to underweight categories. Though the general population of adults in the United States suffers from a high rate of obesity (34.9%) according to the Centers for Disease Control and Prevention (www.cdc.gov/obesity), the rate was nearly 50% greater among telecommunicators. When asked whether the participant had gained weight in the past 3 months, 52.2% (n ¼ 396) reported that their weight had increased in the past 90 days, suggesting a sustained problem in this population. Further, participants had a mean score of 16.90 (SD ¼ 10.76) on the PILL, suggesting an average of nearly 17 different physical health complaints that participants experienced at least "every month or so" up to "more than once every week." Zero order correlations revealed an anticipated pattern of associations among key study variables based on previous research (Table 1) However, inclusion of age, gender, and years of experience as covariates in the models described below resulted in no changes to the significance of neither the model fit, nor the significance or direction of the observed pathways. As such, these covariates were not included in the final models. Two structural equation models were tested using IBM SPSS AMOS (version 22). The first model examined psychological inflexibility, duty-related distress and dissociation, mental health, and physical health (e.g., BMI and physical health complaints; Fig. 1 did not have a direct effect on physical health. Further, the direction of the significant direct effect of psychological inflexibility on physical health was in the negative direction. Said differently, as psychological inflexibility increased, physical health problems decreased. A number of significant indirect effects were identified using 5,000 bootstrapped samples with replacement and 95% confidence intervals (CIs) around the estimated effect. To begin, though dutyrelated experiences failed to show a direct effect on physical health, an indirect effect of this latent variable on physical health was demonstrated via adverse mental health (95% CI: 0.14e0.40, p < 0.001). Further, psychological inflexibility had an indirect effect on adverse mental health via greater duty-related distress and dissociation (95% CI: 0.10e0.19, p < 0.001). Finally, psychological inflexibility had a total indirect effect on physical health via pathways through adverse mental health and duty-related experiences and mental health (95% CI: 0.49e1.05, p < 0.001).
A second structural equation model was tested with emotion regulation difficulties, as estimated by five subscales of the DERS (Fig. 2) namely, no direct effect of duty-related experiences on physical health was found, and a significant direct effect in the negative direction was observed between emotion regulation difficulties and physical health. As emotion regulation difficulties increased, physical health problems decreased. In regard to indirect effects, duty-related experiences had a significant indirect effect on physical health problems via adverse mental health (95% CI: 0.15e0.45, p < 0.001), and emotion regulation difficulties had an indirect effect on adverse mental health via duty-related experiences (95% CI: 0.09e0.19, p < 0.001). Finally, emotion regulation difficulties had a total indirect effect on physical health via a pathway through adverse mental health and a pathway through duty-related experiences and mental health (95% CI: 0.59e1.18, p < 0.001).
Discussion
One of the primary aims of this study was to examine the extent of obesity and physical health complaints among 911 telecommunicators, a population that has received scant empirical attention despite being at high-risk for adverse health given the work environment and demands of this occupation. Rates of obesity in the sample (53.4%) were 50% greater than the national prevalence rate (34.9%) [52] , and less than one in five telecommunicators fell into the normal weight category. These rates are roughly equivalent to those identified in firefighters (78.4e 79.5%) [19] . On average, telecommunicators reported experiencing nearly 17 different physical health complaints at least once a month, and up to daily. The most commonly reported physical health complaint was headaches, followed by back pains, insomnia/ difficulty sleeping, stiff or sore muscles, itchy eyes or skin, and heartburn. These physical health ailments make sense in relation to the 911 work environment, as chronic exposure to computer screens can lead to headaches and itchy/watery eyes, remaining seated for long periods can results in stiff/sore muscles and exacerbate back pain, and shift work schedules can result in insomnia/ difficulty sleeping. Stress and distress may also result in recurrent headaches, skeletalemuscular pain, heartburn, and insomnia. Notably, the zero order correlations revealed that greater physical health complaints were strongly related to depressive symptoms, alcohol abuse, PTSD symptoms, psychological inflexibility, and emotion dysregulation, as well as greater peritraumatic distress and dissociation.
A secondary aim of the present study was to identify predictors of poor physical health (e.g., BMI and physical health complaints) in this population. Structural equation modeling identified several important direct and indirect predictors of the physical health outcome variables. Psychological health, which was estimated by alcohol use problems, depressive symptoms, and PTSD symptoms, had a strong and direct effect on physical health. This replicates on a longstanding empirical literature that connects psychological and physical health functioning [53À55]. Notably, peritraumatic reactions to one's worst duty-related event did not have a direct effect on physical health, but instead, had an indirect influence through the development of adverse psychological health. These results suggest that early intervention and continued assessment of psychological functioning in the aftermath of a particularly distressing call may have protective effects on physical health through reductions in psychological pathology. Indirect effects on physical health were also observed for emotion dysregulation and psychological inflexibility. Namely, emotion dysregulation had an indirect effect on the physical health outcome variables by enhancing the risk for greater peritraumatic distress and dissociation reactions, which heightened rates of poor mental health. Emotion dysregulation also had a direct effect on mental health and an indirect effect on physical health through poor mental health.
The same relationships were observed for psychological inflexibility. The results indicate that the impact of emotion dysregulation and psychological inflexibility on physical health is at least partially accounted for by the effect of these constructs on psychopathology. However, a curious finding was observed in that emotion dysregulation and psychological inflexibility had a negative direct effect on physical health in the full structural equation modeling models, suggesting that greater dysregulation and inflexibility was associated with fewer physical health problems. It is possible that controlling for the impact of duty-related peritraumatic reactions and poor mental health on physical health allows one to observe a unique and interesting relationship between emotional responding and physical health. Research from the coping literature has repeatedly argued for the importance of considering context when determining whether a particular strategy is, or should be, effective in reducing distress [56] . Telecommunicators are tasked with handling calls effectively and efficiently, regardless of the call content. This often requires a telecommunicator to remain calm and stifle their own emotional reactions to a potentially distressing call. Further, telecommunicators are trained to handle calls according to protocols that are standardized. Failure to use the protocols appropriately can result in reprimand for the employee, and potentially a tragedy if the call is not handled properly. As such, the work environment and job demands can engender greater reliance of a small subset of emotion regulation strategies such as suppression or avoidance, and greater inflexibility over time. Though this does seem to enhance the risk for poor functioning in both the psychological and physical domains, the results suggest that these factors are not problematic in the absence of psychopathology. Said differently, emotion dysregulation and psychological inflexibility are only problematic in regard to physical health to the extent that they enhance risk for psychopathology. However, if one can remain psychologically healthy, perhaps through use of protective factors not considered in this study (i.e., social support, spirituality, psychological intervention) [57À59], reliance of these forms of coping may actually be adaptive in this work environment and reduce risk for poor physical health. Another possibility is that the negative relationship is simply a spurious findingdan artifact of using structural equation modeling.
The results of this study have several implications for prevention and intervention efforts. Notably, many of the observed effects on the physical health outcome variables occurred through mental health functioning. This suggests that targeting mental health functioning may have a direct, salutatory effect on physical health. To begin, early intervention after particularly stressful or "hot" calls is recommended. Early intervention in the form of Critical Incident Stress Management (CISM) has been used in 911 call centers per anecdotal report, however, 911 telecommunicators are not always invited to debriefings among the other responders involved in a particularly distressing emergency. Furthermore, there is some evidence to suggest that CISM can have negative long-term effects for those who participate in debriefings, particularly if the debriefing is mismanaged or employees are required to attend [60] . As such, CISM should not be mandatory for employees and call centers should rely on well-trained interventionists to carry out the program. In addition to CISM, it is important to recognize that physical health problems among 911 employees may be indicative of greater psychological suffering. It is possible that physical suffering is the language used by telecommunicators when they are suffering more generally. This would be consistent with other emergency responders, such as police officers, who may be more willing to recognize or admit when they have a physical health ailment in comparison to a psychological health problem [29] . As such, recurrent reports of physical health ailments made by 911 telecommunicators may be worthy of a more extensive assessment and consideration.
Prevention and intervention efforts must be adapted for this population, as their work environment and job demands are unique relative to other emergence responders and the general population. As suggested by this study's results, what is considered pathological in regard to emotion dysregulation and psychological inflexibility may actually be adaptive among some telecommunicators, particularly if these characteristics are present among psychologically healthy telecommunicators. Encouraging psychologically healthy telecommunicators to be more flexible or emotionally attuned could impair their job performance, or affect their health if they begin "taking work home with them."
At the same time, emotion dysregulation and psychological inflexibility did have a significant effect on mental health, and furthermore, these constructs had an impact on physical health via mental health. Some telecommunicators may therefore benefit from prevention and intervention efforts that target emotion dysregulation and psychological inflexibility. Components of Mindfulness-based Stress Reduction [61] and Acceptance and Commitment Therapy [62] may be two viable options for adapted prevention and intervention with this population that target emotion dysregulation and psychological inflexibility. Empirical support and use of these approaches is a more recent phenomenon, however, both have been used to alleviate a myriad of psychological (i.e., PTSD, depression, anxiety) and physical (i.e., pain) ailments at the intervention stage [61,63À65] . Furthermore, there is conceptual support for the use of mindfulness and acceptance-based approaches in resiliency training for individuals at high-risk for trauma exposure [66] . In addition, prevention efforts that provide psychoeducation on the potential impact of duty-related stress and distress may help telecommunicators identify when they are in need of intervention from a physician or mental health professional.
It was found that age and years of experience took a toll on participants' weight. As participants aged and remained in the career, their BMI significantly increased. The results point to the importance of continued prevention and intervention efforts as telecommunicators age and/or remain in the career. As an occupation with a largely sedentary work description, it is important to offer opportunities for telecommunicators to make healthy choices in regard to physical movement, eating, and sleep patterns. The use of work incentives to participate in exercise programs and/or healthy eating programs may be a first step in fighting the obesity epidemic in this population. Proactive measures such as psychoeducation for trainees and those early in their career may also help prevent unhealthy weight gain.
The present study is the first known study to examine physical health and its predictors among 911 telecommunicators. The conclusions must be considered in light of the study limitations. The study used a cross-sectional design, which limits the conclusions that can be drawn regarding temporal sequencing. It is possible, for instance, that physical health problems lead to mental health problems, or that the presence of poor health affects duty-related experiences when presented with a "hot" call. As such, the conclusions from this study should be replicated with a longitudinal design. Furthermore, though the sample size was large, the use of convenience sampling and the recruitment strategies could have resulted in a nonrepresentative sample of telecommunicators. We were unable to identify data on the distribution of demographic factors among 911 telecommunicators, and therefore, whether our sample is representative of the population cannot be determined. Participants who initially indicated interest, but who did not participate in the survey, did not provide the researchers with any demographic information. As such, we are also unable to determine whether these individuals differed significantly from our sample. In addition, the sample consisted of telecommunicators who had remained in the 911 field for at least 1 year, with the mean years of experience recorded at >12 years. This may be indicative of a relatively hardy and resilient sample of telecommunicators, as they have continued to remain in a high stress occupation and have not attrited from the occupation due to poor performance or functioning. Future research using a prospective design that includes a representative sample of telecommunicators could further inform the field and provide more rigorous conclusions regarding causal relationships, as well as more accurate point estimates of poor health in this population.
An additional limitation to the study is the use of self-reporting to determine rates of obesity. BMI was calculated based upon participants' self-reported height and weight. Although self-reported height may have a more limited margin of error, an individual's ability to estimate accurately one's weight may be less clear. However, a recent study found a strong correlation between an individual's weight as reported online and the individual's weight when measured in the lab [67] . In cases of discrepancy, it was more often the case that participants underestimated their weight online. As such, there may be reason to believe that the prevalence of overweight and obese individuals in the sample may have been even greater. To improve upon this study's methodology, future research would benefit from having participants complete a standardized physical examination to determine the true extent of obesity and physical illness among the population. This study examined only BMI and physical health complaints, which represents a narrow range of possible physical health outcomes. Despite the limitations of the study, results suggest a health crisis among this important sector of the emergency responding workforce, who play a critical role in the health and welfare of the general public. Development of adapted prevention and intervention efforts is an important next step in protecting the health of this valuable, at-risk population.
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